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MODERN TECHNOLOGIES OF NORWAY SPRUCE SEEDLINGS GROWING IN NURSERIES  
Researches on various ways of making and technology of cultivation of saplings of a Picea Abies at 
the compacted schools are conducted. Dependence of application of different practies on individual 
qualities of saplings, such as the mass of root system, a ratio of above-ground and root parts, diameter 
of a root neck and height is established. The best term of a making of the compacted school is the late 
summer during the maximum growth of roots – from August 1 to September 5. Planting at a later date 
amounts to their winter storage. 
Introduction. The State Programme for Fore-
stry Development of the Republic of Belarus for 
2011–2015 provides research and implementation 
of intensive agrotechnologies of open and pro-
tected ground cultivation using the newest growth 
regulators, pesticides, micronutrient fertilizers 
and plant irrigation systems [1]. Great attention is 
paid to the use of large-sized planting material for 
forest cultures cultivation, which requires techni-
cally sound approach to forest nursery establish-
ment. It’s particularly topical for nurseries laid 
out for Norway spruce transplants that are sown 
on high density plant beds. Implementation of 
comprehensive mechanization to cover all stages 
from nursery establishment to planting material 
lifting will help to obtain more high quality trans-
plants in short terms. The main advantage of 
transplanted seeding over direct seeding is that a 
transplant is quite a large tree with crown, trunk 
and root system. Transplants sooner enter a pe-
riod of rapid growth, sooner get beyond negative 
influence of grassland vegetation and low-value 
broadleaved species. 
Plan of Measures of the Ministry of Forestry 
provides phase transition of forestry establishments 
to Norway spruce cultivation using exceptionally 
large-sized planting material [2]. Use of spruce tree 
transplants helps to avoid numerous time consum-
ing agrotechnical treatment. Previous technologies 
of cultivating of large-sized planting material, 
which also include a Russian technology of culti-
vating large-sized seedlings without transplanta-
tion, didn’t provide resulting high quality material 
[3]. Individual characteristics of a transplant in-
clude the following: tree crown shape and root sys-
tem shape, correlation between aerial part and 
roots, root neck diameter and height, presence and 
condition of apical bud on the leading shoot [4]. 
Therefore it’s necessary to work out innovating 
technologies of Norway spruce cultivating. 
Main part. The technology of high density 
planting in forest nurseries includes various proce-
dures, from land rotation cultivation to planting 
material lifting and storage. Research of various 
technological procedures, dense nursery laying out 
methods and growth technique influence on plant-
ing material quality were conducted in forest nur-
series in various geobotanical subzones. It was 
found out that application of specific technique 
determines individual characteristics such as root 
system weight, correlation between aerial part and 
roots, root neck diameter and height. 
For Norway spruce transplants, root system 
weight is considered to be the most important cha-
racteristic, and it heavily depends on soil condi-
tions and tillage system. The testing of traditional 
tillage system and Yield rotation in forest nurseries 
elicited range of essential shortcomings, which 
demands their improvement in the techniques of 
planting material growing.  
The main disadvantage of moldboard plowing 
is disconnection of the topsoil and subsurface soil 
capillary links, and formation of over-consolidated 
layer that is called plough sole. Research suggests 
that moldboard cultivation together with moldless 
one allows to avoid plough sole appearance, and 
minimum or zero tillage in forest nurseries can 
significantly improve technique of planting materi-
al growing. Zero tillage farming (also called no-
till) is a way of growing from year to year without 
disturbing the soil through tillage, and the soil sur-
face is laid by mulch – shredded plant residues. 
Zero tillage demands special technique and by no 
means comes down to abandon ploughing. Zero 
tillage is widely used in Europe, the United States, 
Canada, gains popularity in Russia and Ukraine. 
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planted for two more years in second stage nur-
sery. 6-year old transplants (2+2+2) have compact, 
well developed fibrous root system, root neck’s 
stipe diameter reaches 12 mm and more, height 
reaches 60–100 cm. 
The use of notch planting or petrol-auger plant-
ing allows to receive 95–100% root-taking rate. If 
seedlings are grown without the second transplan-
tation (2+4), even after root cutting they are higher, 
but have insufficient quantity of tender absorbing 
roots, which increases adaptation duration and 
slows down trees growth in the first years. 
Utilization of planting material of this kind is 
prospective for complement forest Yields that are 
dedicated for planting in forested areas, along with 
being planted on areas with extreme environment 
(areas suffered from deadfalls and areas where is 
difficult or impossible to conduct aftercare etc). 
In the general system of intensive technologies 
of material high density planting it’s worth to pay 
special attention to experience of late summer 
transplantation of fir seedlings for transplants cul-
tivation. From the theoretical point of view this 
agrotechnical method is based on considering root 
system’s seasonal growth peculiarities and their 
regeneration qualities. 
Root regeneration is root’s mass, length and 
surface recovery after damage, and also further 
development of younger root branches on its intact 
part. In nurseries root regeneration most actively 
happens after their damage or intended cutting. 
It is known that plants’ growth and develop-
ment is regulated by water and soil solution ab-
sorption, and it depends on branching of the root 
system and quantity of endings. The more inten-
sively root system is branched out, the larger ab-
sorbing surface it has. Total extent and absorbing 
surface of tender roots in the root system consider-
ably exceed ones of thicker roots. 
Therefore organic mass production value of a 
wood plant increases proportionally with its total 
root absorbing surface development. Reduction of 
a share of tender roots in the total mass and length 
causes decrease of ratio of nutrients got from the 
soil per plant’s unit mass, which leads to worsen-
ing of its biological resilience[5]. 
The stated above conditions of formation of 
wood plants root systems are based on late summer 
close transplanting of 2-year old spruce trans-
plants. Belt-type plantations are established using 
"Egedal" planting machine, space between rows is 
25 cm, plant spacing is 15 cm. It’s determined that 
root regeneration and development take place in 
the year of transplanting. Next year in spring it 
causes rapid growth of transplants. We examined 
peculiarities of growing and seedling producing in 
different terms of transplanting (Table 1). 
Obtained data analysis shows that 3-year old 
fir transplants grow much faster if planted in late 
summer period in comparison with spring period 
planting. Transplants are 30% higher, root neck 
diameter is 23.8% wider, root system is 24.1% 
longer. The same tendencies can be seen relatively 
to structural parts of plants biomass. It should be 
mentioned that 3-year old fir seedlings have almost 
the same body height as 3-year old transplants, but 
they are considerably less developed in root neck 
diameter and biomass. Therefore, it’s better to lay 
out dense-planting nurseries during the maximal 
root growth – from the 1st of August to the 5th of 
September. Later planting is equivalent to heeling-
in of transplants for winter. Researches on detec-
tion of features of Norway spruce transplants dense 
planting were conducted in Ivatsevichsky, Starodo-
rozhsky, Gluboksky, Volkovyssky and Negorelsky 
forestry stations. It was ascertained that para-
plough planting of Norway spruce transplants 
caused root system bending, and it couldn’t 
straighten in the process of growth (Fig. 2). 
The use of planting machine provides seedlings 
planting without root system bending, and further 
it develops proportionally. Thus spruce transplants 
after application of planting machine have better 
growth characteristics (Table 2). 
Table 1 
Fir tree planting material growth and propagation parameters 
Variant of experiment 
Biometrics data, g Biomass of a plant, g 
trunk 
height, cm 
trunk  
diameter 
at root 
neck, mm 
roots 
length, 
cm  
trunk needle roots 
3-year old seedling, late summer 
seedling, standard seedlings 2 ± 1 28.3 ± 0.10 5.2 ± 0.06 24.2 ± 1.8 3.24 ± 0.12 2.35 ± 0.09 1.88 ± 0.05
3-year old seedling, late summer 
seedling, standard seedlings 2 ± 1 22.2 ± 0.09 4.2 ± 0.05 19.5 ± 1.2 2.38 ± 0.10 1.96 ± 0.10 1.08 ± 0.06
3-year old seedlings, СН3 22.7 ± 0.09 2.5 ± 0.05 18.9 ± 1.5 0.90 ± 0.11 0.69 ± 0.13 0.27 ± 0.02
2-year old seedlings, СН2 12.2 ± 0.07 2.2 ± 0.05 16.2 ± 1.4 0.58 ± 0.7 0.55 ± 0.12 0.20 ± 0.01
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